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* EARTHE@x ENBINEERING. L.
*

* HyDROGRSFH GEMERASTION MODEL
* USIHG 805 CURVE NUMBER
* METHOROLOGY

E TR T N TR 4

LDENTIFTICATYON: W1 - TYPE I1

TRFELIT  SUMMARY :
Bl e o e O O E T X oy D L L

STORM: WATERSHEL:
D1ST. =

ARES = 0.14% Sul. M.
DEFPTH = CN = &%.0
DURBTION TIME OF CONC. = 0,2% HR.

EHBEEER PSR E LR R ER LS E P EF RS CRH I EHEERF AR LR S RILEESBEI AL H S

HH R R FEEFEEEEFEEFEEHFERETE SRS EFEITEEEREEEREFEEEREREE LRSS E e

T SUMaR Y e

TOTAL RUMOFF DEPTH =  O.&Z73 INCHES
INITIAL ABESTRACTION = O.8%8& INCHES
FEAOE FLOW = 445,72 CFS ¢ O.4858 IN/HR?
TIME TO FEak = 12,08 HOURS

FUNDFF VOLUME CHECE = 0.628% INCHES

HEEEERI D E R R r R RS i R SRR AR AR R R EREF R FEFRERELREFEZS L LSS

IDENTIFICATION: WS-2 25-YR 24-HR STORM
INPUT SUMMARY:

B R 2 2 2 R R AR e R S S S S S R S S A S 2 2 L2 0
STORM: WATERSHED:
DIST. SCS TYPE 11 AREA = 0.002 SQ. MI.
DEPTH 2.92 IN. CN = 71.0
DURATION = 24.0 HR. TIME OF CONC. = 0.05 HR.

KT KKK AR A K AR AT R AR R AR A AR AR KRR AR KR TR A KA AR AR T AR RKRAR KRR XA NN AN

KR KA KA AT AR AR KRR E R IR KRR AR AR A AR AR KRR AAA KK KRR RN KR IA R AT ARk ko kK

OUTPUT SUMMARY:
KK KA TR XA LT R A AR AR AR A IR IR KKK I XK KKK RAKAAA A AR A IR A A AR I KAX
TOTAL RUNOFF DEPTH = 0.7148 INCHES
INITIAL ABSTRACTION = 0.8169 INCHES
PEAK FLOW = 0.99 CFS ( 0.7637 IN/HR)
TIME TO PEAK = 12.00 HOURS
RUNOFF VOLUME CHECK = 0.7163 INCHES

AR AR A KRR TR TR R T T AR T AR AR AR A AT RN IR KR AT AR RA R AR AL AN XA AR
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Sectiem 1+

Bed Slope = L2117

Manning’'s N = 024

Bottom Width = 1.4 feet

Channel Side Slope = 1.25

Flow Depth = 1.0056449 feet

Crose Sectional Area = Z2.3718%96 square feet

Wetted Ferimeter = 4, 105829 +eet

Hydraulic Radiug = L S776E98 feet

Discharge = ‘ 47.7 cubic feet/sec

Velocity = 20,1108 feet/sec

Froude Number = Z. 448027

Secluen 2
e Slope = 23
Manning's N = . D24
Bottom Width = v 1.4 feet
Chamnel Side Slope = 1.29
Flow Depth = 1.040392 feet -

- Cross Sectional Area = 2.32248 square feet
Wetted Ferimeter = 4, 068707 feet
Hydraulic Radius = LOT1IT77& feet
Discharge = 47.7 cubic +feet/sec
Velocity = 20.558739 feet/cec
Froude Number = Z.594B461
Setion 3!

Bed Slope = .25
Manning’'s N = L0024
Bottom Width = 1.4 feet
Channel Side Slope = .25
Flow Depth = 1.01774% feet
Crose Sectional Area = 2.257487 squate +eet
Wetted Ferimeter = 4.006699 feet
Hvdraulic Radiue = - 5624298 feet
Discharge = 47 .7 cubic +fest/=zec
Velocity = 21.1672 feet/sec
Froude Number = T. 697566
Secte Y
bBed Slope = L 229
Manning'e N = 024
Bottom Width = 1.4 fteet
Channel Side Slaope 1.25
Flow Depth = 1.041587 feet
Crose Sectional L.32&144 sguare feet
tetted Ferimeter 4. 067764 feet
Hydraulic Radius LS71B4BT feet
Discharge = 7.7 cubic feet/szec
Velocity = 20.30604 feet/sec
Froude Number = Z.S940829
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v BARS WELDED AT TOP AWML TBoTToM
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Dﬁst_sa_ of UD-2-
Conit 13\.&)’\% wilzrehed —= Wi-2

;S-v SU-h Stine ‘FJ}k %&—w——*— % O%c4 (;aﬁ,c 2 of Hix ,J,)J
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BES a1 Uting TRADT !
Bed Slope = . 024
Manning's N = . 04
Bottom Width = O feet
Chanmel Side Slope = . 686567
Flow Depth = .S5516454 Teet
Crose Sectional Area = 45644842 square feet
Wetted Perimeter = 1.988%17 feet
Hvdraulic Radius = 2294248 fees
Discharge = Ao cubic feet/sec
Velozity = feet/sec

Froude Number =

-5146—' - - LCC_Q(T‘Pl)‘e‘L

UD-2 AT Sure™ o) PAD- ELEV.

<ALE: 17
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* EARTHFAX ENGINEERING, INC. *
* %*
* HYDROGRAPH GENERATION MODEL *
* USING SCS CURVE NUMBER *

*

* METHODOLOGY
hkkkdkhkkhdkhdkkkkkkhhkkkrhrkkkkkrkkk

IDENTIFICATION: UD-3

INPUT SUMMARY:
khkdkkkhhhhhdhhkhhhhkkhhhrhdhhkdkhrkhhhhhhkohkhhkkhkkkhkhdhkrkhkx

STORM: WATERSHED:
DIST. = SCS TYPE B AREA = 0.014 SQ. MI.
DEPTH = 1.90_IN. CN = 69.0
DURATION =\$’5 £0 SHR>W \ TIME OF CONC. = 0.12 HR.

************************************************************

kkddhkkdhdekdhhhkdddehhhkdkhkkdkddkhhhhkhkhkdkhkhdhhkdkhhdkhdkhkdkhkkkhdkrhdkhkikk

OUTPUT SUMMARY:
kkkkkkhhhdkkkhdkhhdhhkhhhkhkdkkhhkkkkhkkkkkhkhhkkkhkkhkkhkhkhhkrxk

TOTAL RUNOFF DEPTH = 0.1825 INCHES

INITIAL ABSTRACTION = (.8986 INCHES
: PEAK FLOW = " 0.78 CFS ( 0.0861 IN/HR)
‘ TIME TO PEAK = 2.55 HOURS
| RUNOFF VOLUME CHECK = 0.1829 INCHES

Khkkkdkdkdkkdkkdkhkkddhhhkdhdbhhkhkohkkkhkrdhbhrdhrdhhkhbhhdhkhkhkhhkhhkhxhhkkhk

Trome calofpliug M P 13 anl Ba ot Hiis A@Mx a 2" piye
's adeguede. e pamlle, &hmu AkofE From WS =3\ An 12" VT (oY shudure

sl v a&«g% Tace 0FVUe Mol Mst%arg, o an
Ws@’a Chovned eatf OF Ve 2o fal vof. Tre 27 RleL Bhull e

to Ve hwal ww’%, mwz shraps, vvof botks  awt
sYer chamitd nd vepﬁufrd
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Circular Channel Analysis & Design
Soclved with Manning’s Equation

Open Channel = Uniform flow

Worksheet Name: Genwall UD-3
Comment: 12" CMP - Outlet velocity
Solve For Actual Depth

Given Input Data:

Diameter.......... 1.00 ft
Slope..ccieenceneen 0.0800 ft/ft
Manning’s n..... .o 0.024 -
Discharge......... 0.78 cfs

Computed Results:

Depth.....ccceee 0.26 ft .
Veiocity.......... 4,93 fp54/'OU+lC+' VE‘OC(&%, v
Flow Area.....v... 0.16 sf ' ()K-
Critical Depth.... 0.37 ft

Critical Slope.... 0.0194 ft/ft

Percent Full...... 25.54 %

Full Capacity..... 5.46 cfs

OMAX @.94D........ 5.87 cfs

Froude Number..... 2.04 (flow is Supercritical)

Open Channel Flow Module, Version 3.2 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Circular Channel Analysis & Design
Solved with Manning’s Equation

Open Channel - Uniform flow

Worksheet Name: Genwall UD-3
Comment: 12" CMP - 24-year, 6-hour storm
Solve For Actual Depth

Given Input Data:

Diameter.......... 1.00 ft.
Slope...ieeeeecnens 0.0100 ft/ft
Manning’s n....... 0.024
Discharge......... 0.78 cfs

Computed Results:

? Depth...oeeueerennn. 0.44 £t < Maxomem DfPﬂ’\ L

VeloCity.oeeeeernn 2.33 fps , Ol
Flow Area..... ceoe 0.34 st
Critical Depth.... 0.37 ft
Critical Slope.... 0.0194 ft/ft
Percent Full...... 44.24 %
Full Capacity..... 1.93 cfs
OMAX @.94D........ 2.08 cfs
Froude Number..... 0.71 (flow is Subcritical)

Open Channel Flow Module, Version 3.2 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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| IDENTIFICATION: DD-1
INFUT SUMMARY:
FEREEEFEREREEEEEEEREEEEREEEEFEE R SRR EEREREENEEEEEEL LR R RRREEF SRR E
STORM: WATERSHED:
DIST. = SCS TYFE 11 AREA = 0.000 SR. MI.,
DEFTH = 22.50 IN. CN = 71,90
DURATION = 24.0 HR.: TIME OF CONC. = 0.02 HR.
HEREFERERERRERESERERE LSRR LT LS EREEFELEEEFEEXLLEREXEEXEERRE XL LR
FEREREEELEFIREDEEEREE R LR EEEREREERERREREERREERRRERR R LR ERE RSN ER

DUTFUT SUMMARY:
TATAL FRUNOFF DEFTH = .4912 INCHES
INITIAL ABSTRACTION = 0.816% INCHES
FEAK FLOW = 0.14 CFS ( 0.5547 IN/HRD
TIME TO FPEAK = 2.00 HOURS
RUNOFF VOLUME CHECK = 0,492Z1 INCHES
FEEEEE RS RS EREREEERERE RS EEREEEREFFEERFEREEREEEEREFEEERESERFELSERES

TINNN 7 /NN

lt—I.O'-—"l

DY Yl
TNPIcAL ELEVATION

ScALE: ("= 17
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IDENTIFICATION: DD-5

INFUT SUMMARY:
FREREREEUREEFEERREEEERFERERERERER R L ERFER I LI ERLRRIEELERRES
STORM: WATERSHED:
DIST. = 8SCS5 TYFE 11 AREA = 0.008 S0. MI.
DEFTH = 2.350 IN. CM = 74.0
DURATION = 24.0 HR. TIME OF CDHC. = 0.12 HR.

QUTPUT SUMMARY : )
R EFREEUREFFERLEFEREREEREEEFEREREEFEEEEREREXFEREEXE LR REEERE RS
TOTAL RUNMOFF DEFTH = 0.6082 INCHES
IMITIAL ARSTRACTIONM = 0.7027 IMCHES
PEAK FLOW = .21 CFS { 0.53228 IMN/HR)
TIME TO FEAK = 12.01 HOURS
RUMOFF YOLUME CHECK = 0.6093 IMCHES
FHPUREERERERRFFERRERSEEREAEEREEERR SR EEERFEEELERERE AL LR EES
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Hydraulic Elements in Terms of Hydraulic for Full Section

. Figure 4-37 Hydraulic elements graph for circular corrugated stee! pipe.

Table 4-14 Full Flow Data for Round Pipe

Diameter, Area, Hydraulic Diameter, Area, Hydraulic
m. ft? Radius, ft in. ft? Radius, #t
12 0.785 0.250 156 132.7 3.25
15 1.227 0.3125 162 143.1 3375
18 1.767 0.375 168 153.9 35
21 2.405 0437 174 165.1 3.625
24 3.142 0.50 180 176.7 3.75
30 4909 0.625 186 188.7 3.875
36 71.069 0.75 192 201.1 40
42 9.621 0.875 198 2138 4.125
48 12.566 10 204 221.0 4.25
54 15.904 1125 210 ) 240.5 4.375
60 19.635 1.25 216 254.5 45
66 23.758 1375 222 268.8 4.625
72 28.27 1.5 228 283.5 475
78 33.18 1.625 234 298.6 4.875
84 3849 175 240 314.2 5.0
90 44.18 1.875 246 330.1 5.125
9% 50.27 2.0 252 3464 §.25
108 63.62 2.25 258 363.1 5.375
114 70.88 2315 264 380.1 55
120 78.54 2.5 270 3976 5.625
126 86.59 2.625 276 415.5 575
132 95.03 275 282 4337 5.875
138 103.87 2.875 288 4524 6.0
144 113.10 3.00 294 4714 6.125
150 122.7 3125 300 490.9 6.25
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STORM: WATERSHED:
DIST. ECS TYFE 11 AREA = 0,005 SG. MI.

DEFTH = 2.50 IN.

DURATION = 24.0 HR.

***i—**%ﬁ**-ﬁ-*%************

TOTAL RUNOFF DEFTH =
INITIAL ARSTRACTION
FEAK FLOW = 233
TIME 7O FPEAK = 1Z.0
RUNOFF YOLUME CHECH

=y w,.fwlv s SV (MP

200mentmy jﬁ?AQ. Sému.= E/2¢c

CN = 76.0
TIME OF CONC. = 0,07 HFE.

0.674% INCHES
= 0.6216 INCHES
CFS  ( 0.7227 IN/HR)
O HOURS
=  0.6959 INCHES
AR A A A R ARl 2 LD 2 2R Y RN
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# HYDROGRAFH GENERATION MODEL *
* USING SCS CURVE NUMBER *
* METHODOLOGY *
LE S LT T LT L LTI L L L L L L LT L L X L 0 22 T3

IDENTIFICATION: C-5 CULVERT

INFUT SUMMARY:

FEFE R AR R R F RS E R R R LR EREE R E SR E R F I FF LRI I RERRERER IR BT EE SR FE R ¥
STORM: WATERESHED:
DIST. = SCS TYFE 11 AREAR = 0.004 2@, ™I,
DEFTH = 2.50 IN. CN = 70,0
DURATION = 24.0 HR. TIME OF CONC.. = (.14 HR.

HEEREERRERELREF R TR LR CERE LR KW T TR T Rl PR T W B TR XKW B W RN F X

QUTPUT SUMMARY:

TOTAL RUNDFF DEFTH = 0.4552 INCHES
INITIAL ABRETRACTIOCN = ©0.8571 INCHES
FEAK FLOW = 1.09 CFS ( ©.421 IN/HRY
TIME TO FEAK = 12.02 HOURS
RUNOFF VOLUME CHECE = ©,45&42 INCHES
MR R R Rt L D L T T R b & 2 2 X 2 2 R R VRS g

,,

me cihverd sing == (27 (oce NETAR 6 epdm O Pc,,Z RRATINIAY
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No SCALE _
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= 0. 0004 mas
T, =10t @84% —— V= b.Sfe/s

lofe a4, . h
L S = 0.005 hr

SCSHYDRO vesulds

DEMTISDIATILN CULVERT C-b

INPUT SUMMARY :

STORM: WATERSHED:
DIST. = SCS TYPE I1 AREA = 0.000 SQ. MT.
DEPTH = 2.50 IN. CN = 75.0
DURAT[ON = 24.0 HR. TIME OF CONC. = ©.0) HR

REE RN H A BRI R RS RS R R R G e R I R B R e

OUTPUT SUMMARY :
Fo e B WS W N W N W R M e R N B W B R e S e B T o N 5 58 5 36 3 N
TOTAL RUNOFF DEPTH = 0.465035 I[NCHES
INITIAL ABSTRACTION = 0.6b667 INCHES
PEAK FLOW = 0.13 CFS { 0.5000 [N/HR)
TIME TO PEAK = 12.00 HOURS
RUNOFF VAOLUNME CHECK = 0.6518 [NCHES

R R B R R R R P R R R
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Maroman— ?Coov- o'( chonned = ,‘7{"2: 0.1% &/&

Use, 1z xi mu. sloge fov a&}[ﬁw £ ripres ) VIV IO %«6:4 foc 0((5?;-

of cross secdvo~.
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‘ Bed Slope = .42
Manning’'s N = .04
Bottom Wid+h = = feet

Channel Side Slope =

Flow Depth = foat
Crose Sectional Area = Tauare fest
Wetted Ferimeter = feat
Hydraulic Radius = teo

Discharge =
Velocity =
Froude Number =

Ped Slope =
Manning 's M =

Eaottom Width = feat

Chanmnnel Side Elope =

Flow Dapth = feet

Crose Sectionzl Ares = sguare fe=at

Wetted Ferimeter = teet

Hvdrawlic Radiuve = ‘JUCQ"QE teet

Discharge = &1.2 . cubic vTeat szec
. Velocity = 15.73458 feet/sec

Fr-oude Number = T. 5913468

MWM T fone o Foum~ e 3¢ of +luis
cede . {P DG’ X’\Q vl %—%Nﬁm :

R= 0.03485 ﬂ(gl‘
where JS © mudive shw dicnde Gid N

2

e bs3fe —> d - 23 f (e 211 sulislpn)

W= 0.04€

W = 0.04S

‘ '7_0(\1\« LAJ/ W= 00‘(4
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‘ STONE WEIGHT, IN POUNDS

1 20 60 600 1000 1500 3000 5000 %

»6 1 5101 40! 100 200 400 1 8OO 12000 ~ [ 4000 ~
i ¥ L] 1 ) 1 1 1 1 1 i i 1 i 1

I

12.1or
bottom

22 //
%

W22
N4

4l
31

NARNR

2.1

1!

n
(o)

@

NN
N\

.
v

N

: / ,/////// (o
Y/ /44

VELOCITY (Vg) IN FEET PER SECOND

/ / FOR STONE WEIGHING
-/ 165 LBS. PER CU.FT.
8 /)

N

[
ADAPTED FROM REPORT OF
SUBCOMMITTE ON SLOPE

a PROTECTION, AM. SOC. CIVIL

/ ENGINEERS PROC. JUNE 1948
2
0
(o] | 2. 3 4q
‘ EQUIVALENT SPHERICAL DIAMETER OF STONE, IN FEET
FIG. 2-SIZE OF STONE THAT WILL RESIST DISPLACEMENT Q ,

FOR VARIOUS VELOCITIES AND SIDE SLOPES

1-6

gf)'v'(.(t HEC - 1}




PROJECT (=7 PAGE 3‘7 J PqOF
EARTHFAX ENGINEERING, INC. COMPUTED pare £ Jwd &
ENGINEERS / SCIENTISTS
CHECKED DATE
' Bed Slope = L4z
Manning ‘s NS . 044 )
Bottom Widin = I teet
Channel Side Slopz = .

Flow Depth = '
Croze Zectional
Werted FPerimeter =
Hydranlic Radius =
Dischargs =
Velopcity =

F-pude Number =

Area =

Bedg Slope =
Marning s No=
widih =
Side Slope =
o=
ctional Area =
imeter =
Fadiuse =

Hum rer =

1
Fy -
“oude

mb%ﬁ.———»d

[/\—_

FN‘Q’S'{;\——- dg)_(.b

n =

Bed Slope =
Manning & M =
Bottom Widihk =
Channel S%ide SBlope
Flow Depth =

Cro
Wetteo Ferimetear =
Huedraulic Radius

]

Lo = ER W

Sectional Arza =
=

Discharge =
elocity =
Froude Number =

tA -

o~ D

Q.1 fe
0.04§

a3

C.o43

T
084
= +osi
]
+
SOUAY fost
teal
feet
cubic fteet/sec
14, 728482 ‘et eec
TLO94979

Bﬂé—v_é/\,. w/ b= S, Terun w/ wdoR

)

L0487

= fest

LS

W BETAETE ‘ezt

4., 1838504 square +eet
7.961733 fest

CEREGTEE +eet

51.2 cubic test/sec
14.61142 feet/zeC

TL 164072
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Clx\cm.:j oSS Sa)fa\.. — cetyrmin o reacle wrf‘ev
VYU A A A %6“'
Bed Slope = 1=
Manning's N = 04
Bottom Width = S feet
Channel Side Slope = T
Flow Depth = . F184562 feet
Cross Sectional Area = &. 279405 square feet
Wetted FPerimeter = F.L0T7362 feet
Hydraulic Radiuese = . 6BT4T79E feet
Discharge = &1.2 cubic teet/sec
Velocity = Q.74&£146 feet/sec
Froude Number = 1.792156

M?‘-gfw cross Sechian:  Covstued wiHe Frisld
. 0.6 &eel;omf st Tombitd M
o /'>2§,c 29 F +Haais cole

;7%"{ g

ot R
e

Riter-blonkid desip

bxs (f‘.(me\ - 75 A )
N o) Foe 378 <5
:D,g G“ﬂﬁé} -ZS;V\ - '37,§ < 4(3
lﬁ? ({ti) 0.2—‘1\'\~
N (hed) b, - O <5
D (fLkd 0.2 1

_ - > 4 O
D, ( bed) 0.008 | 1w 15.2 74

o .S~
196D

A

(bzs««_a/ oA
ﬁ& 1\

ok

fis

oK

A{ijunql- +{¢5-gwj UJ&AL 15 &u}hd& 5{ +£4 MAHWNI (igél ﬂ%;A‘JuubJ

bl it wl\ be acu(kJ
m\/\.uw w Hee  (nnoff
I A@@LuJMx 7'5)

U

e o He

{cc-hr
-Cs—vv\yt\ (LM\lgsl;_g{é’\ Wwh

o

| WA vw—l— 6(/‘ S”’“’
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RO-1 will he consdeucked A,wmé Phase T of Hned recdzpmstion bud
will divert water fone Ws-1 Am.‘ Phese T, WS-t witl -
cornFue Yo Flow ‘f’cﬂfb%g(—— ud - Cdu Phese T %a&.ﬂewm«we
Fe For RD-! Hl swra-uw(mxg érez o st i Z<

])u(»vg Phese T BD-1 will cbsc\f\z:réf. e D~ “}{A.us caqsﬂwo(

side Woler 4o FHoo to Har sedd me el @Wﬂ bwmé 'P}\z-x
UD-1 will be removed 4o Ho USES ran),,_A lb \ d,«scl'\tr}c
4o "’{\AS cehduert. The codyet w\\\ \ru. EA USFS
-ex

P '>a:+ o'F S'L'YMM US—C RD—‘ Wl”
o Tiad eﬁw U |

besc‘m. of BD-2

C«rr*( bwlmq witesshyd —> WS-2 + WS-4 + pochion of felzimed w2
east of UD-) ad west of RPD-¢

Arez — s Undishurbed = 09+ 55 = 6.4ac

(we-2) (ws-a))

'IZQJD«MLJL = 0.3 403 +192 = Q.52
: (ws-2)  (ve-a)  (sle)

Tolal = 64435 = %.9 ac

= 0.0 m?*

/Q= 1000 fr 0. 0]

(1030)" (1su05)"
o) = (G.Q\(M\E;é_.sﬁﬁs\ = 2 L= CSODE
< = ’97(:'0—;0 = 4,08 | T 0.0% hr

Te= (1-67) (0.00)
((3010&\(401‘% _ )

\7’ ES‘?N\(‘B Sb0 ¥/ (199) = 31.1% J = 0.2 he

D‘fﬁﬂ.ﬁ% A — SO—‘Or’ 24-hr = 2.25 .
Hz.d(t‘?«(;\f/L {€Swu‘s__-» Seo Pa 37 ,{ f{u's cJt )
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P P e R I e e G G W FE R R WA R RPN
EARTHFAX ENSINEERIMG, INC.

USING SCS CURVE MUMEER
METHODGLOGY
FERFE R EEREERFERFREBEREREIEESRE

-*
*
+ HYDROSERAFH GENERATION MODEL
*
*

* ¥ k ¥ ¥

IDENTIFICATION: WATERSHED DRAIMIMG 7O KRD-2

INFUT SUMMARY :
FERE R LSRRG EERRBFEERERFIFEFHEREEEEREFERREFREERRFRRREFERHRFLLEE
ETORM: WATERSHED:
DIST. = SCE8 TYPE 11 ARER = 0,014 @, HMI.
DEFPTH = IT.25 INM. CH = 71.G .
DURATION = 24,0 HR. -TIME OF CONC. = 20173 HRL

QUTRUT SuUMMaRY:
HEEFRFFFELEFEXRFLEERERR L LRSI REFERFFEFERERERXEFRFERRRERERRERRER
TOTAL RUNOFF DEFTH = ¢.9087 INCHES
WITIAL ABSTRACTION = .816%9 INCHES
FEAE FLOW = .04 CFE  ( 0.2901 IN/HR?
TiME TO FEAE = 12,01 HOURS
RUNOFF VOLUME CHECE = 00,3101 INCHEE

M2 % v 1ve CL\MWL«( 9’% = 2"'%- = 0.1 ‘F’t/f% (‘\Co'f f\ffm’ Olfs‘,;""‘\
. 10
Mardenumn 5'(‘*(’“ = Tleo

- 0.062 /% (e cooss S(c/fm: allr'f»\

lvuiﬁaﬂﬂq essume v = D.037, L~ TRAPZ bqu uh~Fa1. I di :
r%rews wiHa (g Lawtss cefF Lot ' e
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Bed Slope = .11
Manning 's N = ,ojq
Bottom Width = = +eet
Channel Side Slope = 5
Flow Depth = 4511354 feet
Cross Sectional Ares = 1.2734021 squares +feet
Wetted Ferimeter = . G2a0S feet
Hvdraulic Radius = LE14182% feast
Diecharge = 8.04 cubic feet/sec
Velocity = &.S15887 feet/sec
Froude Number = 1.748638
Fed Slope = .11
Manning 's M = nﬂfr
L..‘c:'l_l-\.!lﬂ Width = g +eet
Channel Side Zlope = ]
Flow Depth = L SOR4T0OT el
Croses Sectional Area = 1.3292649 guare ‘eet
Wetted Perimeter = 5. 302 et

=t

]
y

Hvdrauwlic Radius

Prcude Number =

For b2t —m J

1Y)

b= 4R, —

LY

01862

. ‘..C:'
g.04

S.77E17

1. 850008

.f%

2 0'3’)

: 3.b
2%

= 01w

WL: 0.032
n, : 0.031

i

.
e M

ot Ja

ko O I g S A 4
LI R g ]
j e

Fedrailic F\C.\L..L'.."E =
;'.'i ...C-n_*t’ClE =

Velocmity =

Uroguge hNumber =

d = 0.
3.

Terun ud/ n= 9.0%%

.04
&.791062
1.8519%4

Ses Pa 27 o Has

0 b b
n
-

ubic fest/sec
ftezt ‘sec

{teet
+eet
square {feat
deet
+eet

—ubic feest/cec
teet / cec
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Bed Slope = B .11
Manning'e M = L OTT
Bottom Width = 4 feet
Channel Side Slope = S
Flow Depth = L 2GETOT 6 feet
Cross Sectional Area = 1.7240118 sguare feet
Wetted Ferimeter = S.30724 fest
Hvdraulic Radius = LREZE0TE feet
Diecharge = £.04 cubic fest/sec

Velocity =
Froude Number =

?e%¢~haJ ‘ﬂm': 2

5.999472

1.935532

feet/sec

20 &

(9 .lV\

W= 0,032 —=—> o
DelBevming  cross sectuc uy’:g b——?,ﬂ—, n= 0.033

Bed Slope =
Manning'& N =

Eottom Widih =
Channel Zide Slopese =
Flow Depith =

Cross Sectional Area =
Wetted Ferimeter =
Hydraulic Radiue =
Discharge =

Velocity =

Froude Number =

. 0ET
. OFT
=2 te=et
S
.A4840971 teet
1.4745878 sguare teat
4.16497% feet
. 449544 feet
g8.04 cubic feet/sec

5.595464
1.417241

feet/sec

Fa Q7L of +Hos c=ac .

bz blanked &s‘ﬁ»«. (see 5050@. 975 fF'f‘{\ASCJCJ :

b,g (flpfﬁ?) '\7 -'V\ _
Dg (riptsp) [ 7w

Do (RGO T 008w
Dig (Flad 0.08 iw

0.94

0.08'«
0. ma ! .'V\

2.0 <£85 ol

: 21.% <40 OF

= 0.0 « ¢ ok
* 38,1 € dD Ol
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o ,G, e, ‘I'ty\ T
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BD-2 ELEVATION VIEW
SCALE: 1" =22
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R D L R R s Gt R R T T R ORI R 0
A * EARTHFAY ENGIMCERING, INC. *
» *

HYDROGRAFH GEMERANON MODEL *

USINMG SCS CURVE NNMEER *
¥ METHODOLDOGY ¥
****>¥<f%§*%%%§%%*%%**ﬁ*u%**%ii

N\,
ENTIFICF \DN' WATERSHED DRAOIMING TO RD-Z .

J»IF u*‘ al lmmg.- \' . \

STORM:
DIST. =
DEFTH =
DURATION

sl’-‘-f“"'-f-+-‘:-+1-+*++-«"Q--r+*¥-+****- e e e R A e S S S e

= 0,004 o,
7.0
OF CONC. =

'**PHT CIMMAD‘

...... ik oL AL R T T '-ﬁ-*-r-)--r-*i-k**r*-)r*-h--r-r-b-"'-r-‘-f--rrﬁ‘r-%-r

\ TOTAL RUNOFR DEFTH = ©,9023

b INITIAL @l E GCTION = G.8169
. FEAE FLOW = 2.45 CFg {
NTIME TO ‘-":Hl" = ._.m. HOURS

JNOFF v UME CH 3 0.921C1 INCHES

'Nyvumwuw\ (\&M&J 9@7L 0. Ol*%/ﬁe cﬂi€99wv conditind

nning
:tx.\_-m )i 'th = 2 feat

¥eet/se:

RR=3 o deget
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sottom

Width

\ feast
C
; 5 \ foet
s sguare feet
& reet
g gﬁet
Dischargw i

S :
velocity

9%
 SEcTion | l SEeTiod 2 | SETioN B Ll L SECT on 4
s= 036H/k | sr0.SefUf ! LOGR/FE s= p.057 fR/{£
! (Rock FALE) |
59 :
.
T7¢%0
7810 T — T T T
(o} 4o &0 {20 {eo 300 I

Determine peek How and desipn He dhownd LO scclin
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Weters hed A(m% Yo BD-4—> WS- 1 pochin of (eclrimed v

bfb’mz?, aez = L a2c + 02z = 90¢ec
(ws-1) (3 = .oy e

L= 1S40 #

~ .& '
CN = (8'-8\<eﬁq\+ ©.2)(75) . 70 ) 05403° [|¢4.9‘007
D -

1500 °.5
__1000 X (o0 (i)
S* 755 TI0* 4.09 = 0uS W

V= (looo (4o #0) |
(5.0 a0 \(@ oo et /ac)

() = 16.3% T = (167 0.18)
= 0,35 he

bg;(k S 35-\6,'344« = 3,35 m

L e L e e R LT
* EARTHFAX ENGINEERING, INC.
*

* HYDROGRAFH GENERATION MODEL
* USING SCS CURVE NUMEER

* METHODOLOGY
R a2 S R R R R Lt

* %k k X *

IDENTIFICATION: WATERSHED DRAINING TO RD-4

INFUT SUMMARY:
Fe B RN R I W Fe I I I K I I I I F B I I I I I I I I NI NI I I I I W NI RN

ETORM: WATEREHED:
DIST. = SCS TYFE 11 AREA = 0.014 SE. MI.
DEFTH = Z.25 IN. CN = 70.0
DURATION = 24.0 HR. TIME OF CONC. = 0.25 HR.

F 36 R A0 I I P e I I I I I S I I I I P I o6 I H I K I I FE A FEIEHF I 6 I 0 I I I

a2 S S X DL 2 S Sy s R R R R I R R S T R

CUTPUT SUMMARY:
g el s L S L 2 X S 2T R e a S e e T S e S S S 2l e L Y

TCTAL RUNCFF DEFTH = 0.8572 INCHES
INITIAL ARSTRACTION = 0.8571 INCHES
FEAK FLOW = &.62 CFS ( Q.7323T IN/HR)
TIME TO FEAK = 12.0% HOURS

RUNOFF VOLUME CHECK = C€.85%0 INCHES

W23 PP I -G I P I W P I I I I I I I I F I I P IE I I Je I P I B W I I I I P I
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Nao»‘e. ﬁ’Le_ rock 'Face
CL‘\&MN/( CAD8S Sébtt-‘rw .{9

Sechaw Z fun (essurme n= 0.027 (bedfe)

Bed Slope
Manning ‘s N
Bottom Width
Channel Side Slope
Flow Depth
Cross Sectional Area
Wetted Ferimeter
Hydraulic Radius
Discharge
Velocity
Froude Number

Regeied (From by 27¢) =

nN= 0.0%7 =>» ok

S?M_ I fuw

Bed Slope
Manning ‘s N
Bottom Width
Channel Side Slope
Flow Depth =

Cross Sectional Area
Wetted Ferimeter
Hydraulic Radius
Discharge
Velocity
Froude Number

3

=

=
-
=

-
-

Eigrep Gredsls —= e g5

r r % loescd' sechi 2 2d

.56
. 037
4 feet
=1
. 17246899 feet
« 7220939 square feet
4,77878S teet
. 1580748 feet
6.62° cubic feet/csec
8.7&67098 feet/sec
2.707154
0701
. %4
. b
. 037
4 feet
S
. 1975886 feet
. 8684367 square feet
4, BBIT&E4Z feet
. 1778256 feet

6. 62
7. 622893

3- 0&-1 1._0

o7 of +as ol

cubic feet/sec
teet/sec

C/\.Q(_L -/J/tu bjwu c&é{g«. us{rg -f'{u. b('a..i_a‘ W o BD-2:

*D'g(“?w@ = ELLL = 3.8 <5 ok
D (Fth) 055 =
Dlopg) 32w dp = 40 oE

0.0 %S

Vs (R

Use Hos fltar blockef,
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e .t .. . o A AN
-.¢_-,‘~_'p_<".c-.é> IR N I

1‘6 (28 (4 8 4") N VZZNSTZANY/ 7 SN

~/f

SECTioN 1 /SEcTiod 2
¥O-4 €LV, \New

scaLg: 1" 2

Sechion 3 o Hais chomnd will be blesled tudo tock. . The u~5" St
Ca-(;\suvatw; Se—(j‘nu 7\2\%3 = iawg_(c o@ ( w8 L%%M
for smdac thaands of 0.035§ 4o 0.0dS. Asune. n=10.040,

Bed Slope = 1.09

Manning ‘s N = .04

Bottom Width = 4 feet
Channel Side Slope = 2

Flaow Depth = - 13521696 feet

Cross Sectional Area = . 6202561 sguare feet
Wetted Perimeter = 4. 340262 feet
Hydraulic Radius = - 14290735 feet
Discharge = 6.62 cubic feet/sec
Velocity = 10.673201 feet/sec
Froude Number = -4.821644

Twis veboudy is comndered acu;@‘}c‘w& foc rocke (see .S, Arwva CNFS of
B%'mws | 70).

oS Y 2.8 ST7<NTTT~<
7777 \\///\ . 4 ‘T— /

) (1
\ Y
TN NSNS TINNS AN AN

SECTIioN 3
TD-4 ELEV. &
ScALE. 1721
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3:3 ~ 2t Domsken~ Edoc of
D% 3 Cl/\za,l (wLue facf'_s-}au pu.ak Faj)— u;?‘m
aLLs«r» in’oceo(we of awa et 0. (197%)

> HEC-:L}
%‘K\ m”l«ow I~ bas«w - A'Sé.uM % 9(,64. bzsm 'F(o-o(
4 Lot wid dH-
2' ‘ é"’d—‘)vﬁ?{rl <
TRAPL resulh:
Bed Slope = .01 -
Manning's N = .035
Bottom Width = 4 feet
Channel Side Slope = .5
Flow Depth = .5392388 feet
Cross Sectional Area = 2.738512 square feet
Wetted Perimeter = 6.41155 feet
Hydraulic Radius = .4271218 feet
Discharge = 6.62 cubic feet/sec
Velocity = 2.417371 feet/sec
Froude Number = .5801293

Grevarsd SCkMMvQcJ

N
N\, %= Beink degHl (sbope comectd)
AR \\\\\, T - Tedwele J\LgHA

%\é\ N= Resin How o‘-ﬂgki
o .
R Y, = 020’ 10w’

L - LonieL /
operineces D054

O t'ﬂ\-s bourdany dedslive.
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. Addendum to Appendix 7-7

Design of Culvert C-9

From the design flow of DD-4 (page 7 of Appendix 7-11), the runoff
depth is 1.96 inches and the peak flow is 0.32 cfs.

Using the nomograph on page 26d of the Appendix a 12-inch diameter
CMP culvert is more than adequate to handle the 10 year-24 hour
design flow. In addition, using the Mannings Formula listed below,
the culvert diameter required to carry the design flow of 0.32 cfs
is only 0.34"; therefore, the 12" diameter culvert if further shown
to be more than adequate.

D =/2.16 Qn)°'35
Vs

Where: D Required Culvert Diameter (feet)
Q Peak Inflow (cfs)
. n Roughness Factor (0.02 for cmp)
S Slope (ft. per ft.)
Note: Slope = 0.095 ft./ft. for DD-4

is shown on page 7 of Appendix 7-11.
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